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METHOD FOR PRODUCING STABILIZERS FOR POLYOLEFINS 
[Poriorefinyo anteizaino seizohoho] 

Inventors: Kazuo Nakatsuka, et al. 

Applicant: Mitsubishi Rayon Co., Ltd. 

[There are no amendments to this patent.] 

Detailed explanation of invention 

The present invention relates to a method for producing new stabilizers effective for 
prevention of oxidative degradation of polyolefins, especially polypropylene. 

Noticing that most stabilizers on the market for polyolefins had a fatal drawback that 
those stabilizers were dispersed and leached from polyolefin molded materials by various 
treatments and the permanent stability of the molded materials could not be secured, the present 
inventors assiduously conducted a study for the development of an effective stabilizer, which is 
little dispersed and leached, especially from polyolefin molded materials, and, as a result, a new 
stabilizer containing phenol groups was found. 
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Namely, it was found that an addition polymer containing phenol groups is extremely 
effective having a constituent unit expressed by the general formula: 

1 
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wherein R3 represents hydrogen or methyl group; one of R] and R2 represents hydrogen or both 
represent Cms alky) group; X represents 
-0-0-<\ — , 

; ^ 0° 

or -CH2O-; n represents an integer of 0, 1, 2, 3), and a patent application was filed for it. 

However, a study on the industrial production method for the stabilizer especially with 
-0-0- 

as X was further continued to complete the synthetic process of the present invention. 

Nainely,4he^urporTofthe^ stabilizers for 

^olefins, characterized in that at least one of compounds having the general formula: 



O 



•OH a 



-CH^-CH 8 



(in the formula, on of Ri and R2 represents hydrogen or both represent Cms alkyl group; n 
represents^nJnteger-of-0rlT"2T^)-iS-reacted with a polymer or copolymer having a constituent 
unitexpressed by the general formuT 
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(in the formula, R 3 represents hydrogen or methyl group) to obtain an addition polymer having 
the constituent unit expressed by: X 



(in the formula, Ri, R2, R3 and n are same as in the aforementioned general formulas (I) and (II)). 
According to the production method of the present invention, the aforementioned phenol 
group-containing addition polymer effective as a stabilizer for polyolefins, especially 
polypropylene, can be simply obtained. 

As detailed examples of compounds expressed by the general formula (I) which are one 
of the starting materials in the present invention, there are glycidyl 
3-tert-butyl-4-hydroxybenzoate, glycidyl 3,5-di-tert-butyl-4-hydroxybenzoate, glycidyl 
3-tert-butyl-6-methyl-4-hydroxybenzoate, glycidyl 3-tert-octyl-5-methyl-4-hydroxybenzoate, 
glycidyl 3-tert-butyl-5-ethyl-4-hydroxybenzoate, glycidyl 

2-(3-tert-butyl-4-hydroxyphenyl)acetate, glycidyl 2-(3,5-di-tert-butyl-4-hydroxyphenyl)acetate, 
glycidyl 2-(34ert-butyl-6-methyl-4-hydroxyphenyl)acetate, glycidyl 
2-(3-tert-butyl-5-ethyl-4-hydroxyphenyl)acetate, glycidyl 

2- (34ert-octyl-5-methyl-4-hydroxyphenyl)acetate, glycidyl 

3- (3-tert-butyl-4-hydroxyphenyl)propionate, glycidyl 3-(3,5-di-tert-butyl-4-hydroxyphenyl) ^ 



propionate, glycidyl 3-(3-tert-butyl-6-methyl-4-hydroxyphenyl)propionate, glycidyl > 
3-(3-tert-butyl-5-ethyl-4-hydroxyphenyl)propionate, glycidyl 

3- (3-tert-octyl-5-methyl-4-hydroxyphenyl)propionate, glycidyl 

4- (3-tert-butyl-4-hydroxyphenyl)butyrate, glycidyl 4-(3 ,5-di-tert-butyl-4-hydroxyphenyl)butyrate, 
glycidyl 4-(3-tert-butyl-6-methyl-4-hydroxyphenyl)butyrate, glycidyl 
4-(3-tert-butyl-5-ethyl-4-hydroxyphenyl)butyrate, glycidyl 

4-(3-tert-octyl-5-methyl-4-hydroxyphenyl)butyrate, etc., and all of these compounds can be easily 
synthesized from carboxylic acids expressed by the general formula: 






(in the formula, Ri, R2 and n are same as in the general formula (I)), 
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and epichlorohydrin. 

The other starting material in the present invention is a polymer or copolymer having the 
constituent unit expressed by the general formula (II), and as detailed examples there are 
methacrylic acid polymer, acrylic acid/styrene copolymer, acrylic acid/methyl acrylate 
copolymer, methacrylic acid/methyl acrylate copolymer, acrylic acid/vinyl acetate copolymer, 
methacrylic acid/vinyl acetate copolymer, acrylic acid/ethylene copolymer, methacrylic 
acid/ethylene copolymer, etc. The aforementioned polymer or copolymer is easily obtained from 
corresponding monomers by known methods, for example, polymerizing using radical 
polymerization initiators, light or heat, etc. As the average polymerization degree of the polymer 
or copolymer, 1000 or less is desired in consideration of antioxidation effect of polypropylene, 
and it can be easily achieved by using a suitable amount of a chain-controlling agent such as 
mercaptan, etc. 

The production method of the present invention is to react the aforementioned two 
starting materials, namely, at least one compound expressed by the general formula (I) and the 
polymer or copolymer having the constituent unit expressed by the general formula (II). As the 
reaction conditions in this case, the reaction of the starting materials is easily advanced only by 
heating in the absence of solvent or the presence of a solvent such as tetrachloroethane, 
dimethylformamide, dimethylacetamide, dimethyl sulfoxide, etc., or in a polyolefin such as 
polypropylene, etc., at a temperature of 100-300°C to obtain a phenol group-containing addition 
polymer having the constituent unit expressed by the general formula (EI). 

The stabilizer thus obtained, namely, the aforementioned phenol group-containing 
addition polymer having the constituent unit expressed by the general formula (HI), reveals an 
excellent efficiency a s a permanent stabilizer for polyolefins, and actu ally polyolefins can be 
stabilized at a concentration of 0.01-20 wt% (vs. polyolefin). Furthermore, when it is used 
together with a known peroxide [anti]-decomposition agent or a UV absorbent, etc. , the 
stabilization of polyolefins can be increased by synergic action. 

As explained above, the aforementioned phenol group-containing addition polymer 
especially effective as a stabilizer for polyolefins, particularly polypropylene, can be easily 
obtained by the productiorTmetfiod of the present invention, and the arrival of the present 
invention will greatly contribute to the development of this industry. 

Further, organic macromolecular compounds such aspolyamide, polyvinyl chloride, 
acrylic resin, ABS resin, styrene resin, etc., in addition to polyolefins, can be stabilized by the 
addition polymer. 

Hereinafter, the present invention is explained in detail by application examples. 
"Parts" in the examples means parts by weight. 
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Application Example 1 

Sodium 3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate 100 parts, epichlorohydrin 
300 parts and tetramethylammonium iodide 2.6 parts were heated at 80°C for 3 h under stirring, 
and after completing the reaction the mixture was washed with water and vacuum distilled to 
obtain 58 parts of glycidyl 3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate (boiling point 
197-212/3 mmHg). 

Next, 33 parts of the aforementioned glycidyl 
3-(3, 5-di-tert-butyl-4-hydrox yphenyl)propionate and 19 parts of methacrylic acid/styrene 
copolymer (weight ratio: 45/55) having average molecular weight of 5200 were dissolved in 
100 parts dimethyl sulfoxide and reacted 5 h at 140°C. After completing the reaction, the reaction 
mixture was cooled to room temperature, and a water/methanol mixture was added to the 
reaction mixture to precipitate the addition polymer. It was washed with water/methanol and 
dried to obtain an addition polymer, 49 parts in yield. According to the infrared absorption 
spectra, the absorption at wave number 910 cm" 1 based on epoxy group disappeared and the 
absorption of hydroxyl group at 3500 cm" 1 was confirmed. Thus, it was confirmed from the 
above results that an addition polymer of an epoxy group and carboxylic group was produced. 

Application Example 2 

Acrylic acid/ethylene copolymer (weight ratio: 10/90) with 12000 average molecular 
weight 72 parts and glycidyl 3-(3-tert-octyl-5-methyl-4-hydroxyphenyl)propionate 35 parts were 
reacted 30 min at 200°C. The addition polymer thus obtained was pulverized and extracted with 
methanol to remove unreacted epoxy compound, and the infrared spectrum of the residue was 
recorded to confirm phenyl group-based absorption. 

A pplication Example 3 

Acrylic acid/methyl methacrylate copolymer (weight ratio: 50/50) with 4500 average 
molecular weight 1.4 parts, glycidyl 3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate 3.4 parts 
and polypropylene powder 45.2 parts were mixed and kneaded at 220°C for 20 min. A film was 
formed from the polymer thus obtained and the infrared spectrum was recorded. The absorption 
of epoxy group at wave number 910 cm' 1 disappeared and the absorption of hydroxyl group at 
3500 cm* 1 was newly confirmed. Thus, it was confirmed from the above results that an addition 
polymer of an epoxy group and carboxylic group was produced. 

Practical example 

(A): A polypropylene powder of intrinsic viscosity 1.5 was mixed with 1.0 wt% of the 
phenol group-containing addition polymer obtained in Application Example 1, molded at 220°C, 
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melt spun at 270°C, and drawn at 130°C to obtain a untreated yarn. Further, the yarn was treated 
in tetrachloroethylene at a bath ratio of 1:50 and 32°C for 20 min to obtain a dry cleaning-treated 
yarn. 

(B) : Polypropylene containing the phenol-containing addition polymer obtained in 
Application Example 3 was diluted to lOx using unmodified polypropylene, and from it an 
untreated yam and a dry cleaning- treated yarn were obtained by .the same manner as above. 

(C) : Polypropylene powder was mixed with 0.3 wt% of Ionol 
(2,6-di-tert-butyl-4-methylphenol) as a known stabilizer, instead of the aforementioned stabilizer, 
and in the same manner an untreated yam and a dry cleaning-treated yarn were obtained. 

Next, an accelerated degradation test was conducted on these samples in a hot air dryer at 



Sample Number 


Untreated yarn 


Dry cleaning-treated yarn 


(A) 


92 


84 


(B) 


78 


70 


(C) 


52 


8 


without stabilizer 


2 ' 


2 



It was clearly confirmed by the above results that the stabilizers (A) and (B) prepared by 
the production method of the present invention are superior compared to conventional stabilizers 
in giving polypropylene permanent stability. 



Claim 

1. A method for producing stabilizers, characterized in that at least one compound having 
the general formula: 

HQ— ^^ ~^(CHg >n~C~0~CH a ~CI^GH2 
Be ' O 

(in the formula, one of Ri and R 2 represent hydrogen or both represent Cm 8 alkyl group; n 
represents an integer of 0, 1, 2, 3) is reacted with a polymer or copolymer having a constituent 
unit expressed by the general formula: 

its 

•fOH 2 -0 * 
l 

OOOH 
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(in the formula, R3 represents hydrogen or methyl group) to obtain an addition polymer having 
the constituent unit expressed by: 

I 



I 

0~0-CB s ~CH-CH 2 -O -O~CCH2 )n 




O OH O B» 

(in the formula, Ri, R 2 , R3 and n are same as in the aforementioned general formulas). 
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